The mechanisms underlying neuromuscular changes in microgravity environment.
We reported that the levels of electromyogram in soleus muscle and the afferent neurogram recorded at L5 segmental level of the spinal cord were instantly decreased in response to exposure to microgravity (micro-G) environment created during a parabolic flight, although these activities were constantly presented at 1-G. It was also observed that the soleus muscle length was passively shortened in micro-G due to the plantarflexion of ankle joint. Similar phenomena were also induced by acute hindlimb suspension at 1-G. Further, the soleus muscle atrophied, if the dorsal root at L5 was transected. These results suggested that the unloading-related effects on muscle are closely associated with the inhibition of the afferent input. However, effects of gravity on most of the cells in the whole body can not be removed, although hindlimb suspension can inhibit the antigravity activity of rat hindlimb muscles. And parabolic flight can create micro-G only for a short period of time. Further, effects of hypergravity before and after micro-G are unavoidable. Therefore, further experiments utilizing space environment are essential.